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FOREWORD 

This study was initiated in order to provide factual data concerning the 
effect of several combinations of com sirup product, sucrose, and dextrose on 
the overall quality of canned jellied cranberry sauce» The compilation and e- 
valuation of the data obtained from this study will enable the Tf.S. Away latlck 
Laboratories to determine whether or not the current specification on canned 
cranberry sauce (Z-O-656) is realistic in limiting the amount of corn sirup solids 
to 25 percent of Uns sugar solids - 

This work was performed under Project Mo. 1G762713A031*, Military Food Service 
Subsistence ^technology. 
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fhis study was initiated to provide factual, data.concerning the effect of 
various sv«fet*%ning' agents such as" sucrose- and dextrose with serer&l combinations 
of' corn"sirup products' on the flavor, color, and texture"of canned jellied cran-. 
terry sauce after storage for different" tia&es" at different temperatures- Baker 
aa& GoodwinW indicated that sugar at higher concentrations (65 percent) does 

the .lella 
temperatures and that the inversion of sugar doeg not influence jelly str* 

ilng of commercial!; 
igt the pigaent 

berry juice were relatively stable at 1-6 C. and degraded very quickly at 37-7uC. 
Francis*5) indicated that ■ the ratio of absorption at- 535 &8d 415 KM in the acid 
ethanol extraction sedla was calculated as an index of pigaent content. Sastrr 
and TischerW indicated that the period of storage exerted the maximum influence 
OR the deterioration of the anthocyanin pigment in Concord grape juice as compared 
to the' presence of air or nitrogen in the hea&space of the container or storage of 
the sample in dark or exposed light. Both the mono» and the diglucosides of the ar 

were found to decrease as a r£ 
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EXPERIMENTAL PROCETXJRES 

Pulp extracted fror the Hove 
sweetening agents as shown below, 
jellied cranberry sauce according 
installation of a major cranberry 
as follows: 

Vi.  cf treatment 

2 

3 

k 

5 

6 

7 

8 

9 

10 

11 

12 

13 

ll* (Control) 

MISS « Medium invert sugar sirup • 
sucrose) 

HCCS *= High conversion corn sirup 
LCCS « Low conversion c^rn sirup • 

variety of cranberry was mixed with lh different 
%e sweetened pulp was then processed into regular 

to the usual commercial practice at a pilot plant 
sauce producer.    The sweetening agents were artded 

Sweetening agent 

75* MISS1 + «25$ HCTS2 

75* MISS ♦ 25* LCCS3 

60* MISS +  ifO* H-.JCS 

60* MISS +  i^O* LCCS 

50* MISS +  50* HCCS 

50* MISS 4-   50* LCCS 

23* MISS + ' 5* HCCS 

25* MISS +  75* LCCS 

100* HCCS 

100^ LCCS 

100* Dextrose 

50* Dextrose +  50* MISS 

75* Dextrose +25* MISS 

100* MISS 

7k.6 solids (50 percent invert sugar + 50 percent 

-82.8 solids 
82.0 solids 



The jellied cranberry sauce was packed in No. 2 enamex-a cans with 120 cans of 
each treatment being packed. The cans were rearranged in groups> each group consist- 
ing of 6 cans of each of the lk  treatments. 5 groups vere placed in each of the k.k°, 
21°, and 37.T°C. storage rooms. The aforementioned groups vere examined at 0, k>  6 
and 12 month intervals as follows: 

A. Objective test*: 
1. Texture using the Bloom Geloraeter. Jellied cranberry disks 

3/8" thick and 2-3/V' In diameter vere used in these tests. 
2. Color: using the Acid Ethanol extraction method (5). 
3. Acidity: Using AOAC method (2) 
k.    Brix: Using the Abbe Refractometer 
5. pH: Using the Beckman pH meter 

B. Subjective tests: 
1. Overall acceptability using consumer panels at the U.S. Army 

Naticfc Laboratories (NLABS). 
2. Flavor,  color and texture using a technological panel consisting 

of ten experienced technologists at NLABS. 



BESÜLTS AND DISCUSSION 

Food acceptance results as shown In figure 2 indicate that cranberry sauce 
pg.cked with 100 percent low conversion corn sirup and stored at h.k  , El® and 
37«T°C» consistently received the lowest scores regardless of tho length of 
storage time (0 to 12 months). Statistical analyses indicated that this pack 
was significantly different from the rest. However, figure 2  shows a general trend 
of high scorer; for packs containing a greater percentage of medium invert sugar 
sirup and lower scores for packs containing higher percentages of low or high con- 
version corn sirup. Similar trends are indicated in the acceptability scores of 
the technological panel as shown in figure 1. This indicates that higher contents 
of low or high conversion corn sirups (79 percent and up) tends to adversely affect 
the flavor of jellied cranberry sauce. 

Results of the optical density of acid ethanol extracts as shown in figure h 
indicate higher pigment contents in packs 8, 9 and 10 in the early stages of the 
study when stored at 1*A° and 21CC. However, at higher temperature (37*7°C.) these 
differences tend to narrow down due to rapid pigment degradation. This indicates 
that pigment degradation is correlated to time and storage temperatures. Higher 
temperature and longer storage period results in greater pigment degradation. How- 
ever, these results did not correlate closely with the color scores of the techno- 
logical panel as shown in figure 3 since no significant difference was observed in 
the sensory evaluation of the different products. 

The results of the Bloom Gelometer texture measurements as shown in figure 6 
indicate that samples 10, 9 and 8 containing 100 percent LCCS, 100 percent HCCS, 
and 25 percent MISS + 75 percent LCCS respectively possess softer texture than the 
rest. A similar trend is reflected by the technological panel scores as shown in 
figure 5* Higher contents of LCCS and HCCS seem to weaken the texture of the canned 
jellied cranberry. In addition, free liquid was observed in cans containing these 
samples as compared with the rest of the samples which were free of such liquid. 

Results shown in figures 7, 8 and 9 indicate that storage time and temperature 
not appreciably affect the pH, soluble solids and acidity of the canned jellied 

ranberry sauce. 
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FIG.  I- AVERAGE FLAVOR RATINGS  OF CANNED JELLIED 

CRANBERRY SAUCE  AS AFFECTED BY 

STORAGE TIME AND TEMPERATURE 
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FIG. 2-ACCEPTANCE SCORES  OF CANNED JELLIED 

CRANBERRY SAUCE AS AFFECTED  BY 
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FIG. 3-AVERAGE  COLOR   RATINGS  OF CANNED JELLIED 

CRANBERRY SAUCE  AS AFFECTED B/ 
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FIG. 5-AVERAGE TEXTURE RATINGS OF CANNED JELLIED 

CRANBERRY SAUCE  AS AFFECTED BY 

STORAGE TIME AND TEMPERATURE 
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FiG.G-TEXTURE  OF CANNED  JELLIED  CRANBERRY SAUCE 

200     AS DETERMINED BY THE BLOOM GELOMETER 
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FIG. 1- TOTAL SOLUBLE SOLIDS (DEGREES BRIX)  OF   ■ 

CANNED JELLIED   CRANBERRY SAUCE AS AFFECTED 

40       * BY STORAGE TIME AND TEMPERATURE 
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FIG. 2-pH OF CANNED JELLIED CRANBERRY SAUCE 

AS AFFECTED BY STORAGE TIME AND   TEMPERATURE 
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